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'Department of Periodontics, School of
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in human gingival crevicular fluid
T111nr IW Pedcr'on I) and Ltmbcrts B1. J vensitiive methodf/in the detection

1o"inmtalc comph'lcxs in hutnan giu.qAi'al crel'icole'.fluid. .! Clil Perioonutol 1992:
19: 601 603.

Ah.stract. An assay for immune complexes [lCs] in gingival crevicular fluid [GCI-
could be potentially useful to ascertain the risk of periodontal disease activity
at specific oral sites. This paper describes an ELISA-based method sufficiently
sen,,itivc Ito measure ICs in GCF samples at levcls below I pg/ml. Static GCF
samples t,.ken from 5 adults showed IC levels ranging from 5 to 166 pg/ml.
Additional tests of 10 GCF samples from I adult were conducted with comple-
ment comonents and indicated that either Clq or rabbit anti-human C3d was
suitable as a capture agent in the assay procedure. Further application of this Key words: host rc.sponse: immune corn-
assay may help to assess the usefulness of IC levels in GCF samples as possible

diagnostic indicators of periodontal disease activity. Accepted for publication 6 April 1992

Several investigators have examined the periodontal tissues. Such IC levels could saline (Voller et al. 1976), pH- 7.2, coin-
possible rele ofimmune complexes []Cs] reflect potential or active disease at spe- taining 1% Triton X-100 and 0.02% so-
inl hutian periodontal diseases (Gen- cific sites. diutm azide, was added to the strip in a
co & Krygicr 1972. Toto et al. 1978, microcentrifuge tube, and. after 5 min.
Clagett & Page 1978). The conclusion the sample was centrifuged for I min atfrom these earlier studies was that. in 500 x g. This step was repeated 5 times,

gingivitis and chronic adult perio- Patients at the Northwestern University but with intervals of 10, 10, 15, 20, and
dontitis, deposits of ICs and comple- Dental School Clinic provided the GCF 30 min, respectively, after each sub-
ment arc not major characteristics of the samples used in this study. The patients sequent addition of eluent. and with
pathogenesis of the diseases (Genco & were categorized as demonstrating types centrifugation in the final step at
Slots 1984). . II and Ill periodontitis according to the 2000 xg.

!.7ecently, more refined histologic and American Dental Association classifi- The IC assay was adapted from the
immtnoloic methodologies have been cation. The patients for the first part ELISA system ofSingh & Tingle (1982),
developed along with commercially of the study included two of type 11 using heat-aggregated human IgG
available immunoreagents to various (females, ages 39 and 46 years), and two (AHG) as standard. The assay involved
putative inflammatory factors. Their of type Ill (one male, age 49, and one the binding of biotinylated anti-human
use has shown that antigen-antibody- female, age 47 years). 5 samples were IgG to IC or AHG, immobilized by a
complement complexes are localized in obtained from each patient, using ap- capture agent. 2 capture agents, Clq
dental periapical inflammatory lesions parently healthy 2-4 mm probing-depth and rabbit anti-human C3d, were exam-
(Johannesscn et al. 1983), More re- periodontal sites for the type II subjects ined. After avidin-conjugated alkaline
cently, immunoglobulins have been and apparently diseased 5-7 mm prob- phosphatase was introduced as a label,
demonstrmted together with various ac- ing-depth sites for the type Ill subjects. the substrate amplification system of
tivated complement components within For the 2nd part of the study, 12 Carr et al. (1987) was employed to en-
and adjacent to vessel walls, indicating samples were obtained from I type Ill hance the sensitivity of the procedure.
that IC-mcdiatcd vasculitis is involved patient (female, age 48 years). The assay was performed as follows:
in the pathogenesis of inflammatory The GCF samples were colldcted on The capture agent,Clq(Calbiochem)
periodontal lesions (Nikolopoulou-Pa- PeriopaperL strips and fluid volumes or rabbit anti-human C3d (DAKO im-
paconstantinou et al. 1987). were estimated (0.034-1.600 /ll) with a munoglobulins, Santa Flarbara, CA),

The objective of this study was to Periotron 6000 (PRO FLOW, Inc., Am- was bound to polystyrene plates by
develop a sensitive method for assaying ityville, NY 11701). Each sample was overnight incubation at 4'C. The plates
complement-fixing ICs, to determine stored dry in a screw-cap vial at - 70'C were blocked by incubating with I% bo-
whether ICs could be detected in static prior to assay. ICs were eluted from the vine serum albumin in phosphate-buf-
gingival crevicular fluid (GCF). The strip into a final volume of 300 p1 by fered saline containing 0.05%Tween 20
presence ef ICs in GCF might be due the method of Ebersole (1984), modified (PBS-T), pH 7.2, at 37 C for 2 h. then
to high IC levels in and adjacent to as follows: 50 Ill of phosphate-buffercd at 4-C overnight. After washing with
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Pn S-T; plates were stored at -70) C Linl- shown in *Tahle 1. These representative would seen) to he mnost likely. since- large
til used. PP'S-T wvas used in all Of thc data demonstrated that the assay was quantities of bacteria and specific im-
plate waThifiqs for the assay. suifliciently sensitive to measure IC ifunoglobulins exist in gingival pockets."

The ',.iniples and standards were levels inl GCF' samples, Low tnolecular-weight complement
added 'XI achl plate in 25-pl volumes, Additional exploratory tests were fragments such as C3a Could reenter the
lAS1.1 ua 11 t tri plicate, atnd incub a ted at conducted using rabbhit an'tit- I iia n CMd tissue and st imuin lae mast cells to deg-
37 C for 60f min. After plate washing. 25 as capture agent in place of Clq. Table ranulate. thus increasing vasecular pet-
pit of a 1:50,000 dilution of hioti~ilaý'ted 2 presents comparative data onl the use mecability. Factor C5a. generated in
(zoat anti -htiman lgG (Zynmed Labs, San (of ClI 1 and the anti-hiuman CMd as capi- GClF could be chemotactic M'r neutro-
Frwickc~o. CA) was dded to each well ture agenits hor aLSSaYS Or IC' levels inl phils located in the tissues, Thle mi-
iind thle n.te waIs inlCUbated at 37 C for GCF samples. Analysis of the data, ar- gral on Of the Cells thrlough11 the tissueS
40) min. After plate washing, 25 /dl of a ranged in asccnding order of IC levels in response to cheinotactic stimuli could
I:24.008) diltution of' avidin-conJugated with tise of the Clq1) indicated a corre- generate anl inflammatory response
ailkaliuc phosphatase (zvnied Labs) was lation of 0.995 for the 2 methods when lysosomal enzymes are released
added to each well, the plate was incu- (p <0.001). Standard curves yielded ]iii- ulong ttie nmigratory route. Further-
hated a, 37 C for 40 mini, aind was again ear plots for both agents. with r=0.874 more, ICs located in tissue or in GCF
%vashed. for Clq andi r=0.995 for the anti-lit- Could activate neutrophils via receptor-

Thle substrate amplification system (of' man C3d over the same ranges. These ligand binding of the Fe portion of' lgG
Carr et al. (1987) was used to test for findings indicate that comparable re- to tile neutrophil Fe receptor.
alkaline phosphatase activity, as sttm- sults can be obtained with the two Although it can be presumed that this
m~arized below. agents; however, the use of tho anti- assay detects soluble ICs in GCF. it

(1) The primary substrate. 40 Id of' human CAI would seem to be preferable would appear likely that insoluble ICs
0.2 mNM NADI' (Si-ma Chemical Co)., in view of its lower cost and greatel could also be detected, This aspect of
St. Loois, MO) in 5"0 m1M diethanola- commercial availability. ICs has not been examined in the pres-
mnine buffer, p1-1 9.5, was added to each Althiough the data of Table I showed cut study.
well andi the plate incubated at 24 C for thle mean. IC levels in GCF samples to The cltitioll method employed to re-
15 min. be higher in 54- mm probing-deptll sites cover ICs from filter strips by the use of

(2) T;,e secondary substrate, 110 It] from type Ill subjects compared to 2-4 PBS and 1% Triton X-l100 was adopted
of a niittlre of ethanol, alcohol de- mmn probing-depth sites from type 1t after several preliminary tests. IC recov-
liydrogýcnase, diaphorase (2.1 -2.4 units"' subjects, the data on Table 2 from one cry rates from these tests wvere as foi-
in]). and p-iodonitrotetrazohium violet type Ill subjects showed wide variatiotns lows: PBS alone, 70 751/,, PBS and 1%
(Sigma) in 25 mM sodium phosphate of IC levels in relation to probing Tween 20, 80-89Y,; PBS and i Y, Triton
buffer, pH 7.2, was added to each well, depths. X-l100, 95-- 100'Y,
The plate was then read immediately onl Aside from past work, cited earlier, The method we have described util-
at model 2550 spectrophotometrie plate there is a paucity of data to suggest izes minute quantities of samples and
reader (Biorad Laboratories, Rich- that ICs exist in gingival tissues. The reagents, and demonmstrates a relatively
mond, CA) at 492 nim. detection of ICs in GCF may indicate simple ELISA procedure for detecting

IC levels were calculated as AHG that (a) the complexes elute as a serOtis ICs. Large numbers of samples can be
equivalents based on the standard curve exudate out of tissue after being formed, processed rapidly. However, thc signifi-
generato'd for eaich assay plate. (b) the complexes are transported out

of tissue by cells that possibly lyse inl the
ResltsandDisussonGCF or (e) lgG antibodies and serum Table 2. Comparative IC levels in GCF

complement components diffuse from samples from I type H~t subject measured by
The initaal assays. with Clq as capture the tissues and form complexes in the use of Ctq and anti-human CMd as capture
agent. wvere perf ornmed on GCF samples GCF with antigens released from aet
from the first group of four patients, as SUbgingival plaque. Thle last possibility IC levels

Tooth Probing (jgnl

Table 1. Levels of immunie complexes in GCI- samples 1rom 2 type I1 and 2 type fill subjects Snie no dpt Cl Cd
I 9 3 t)* V

2 4 mm probing-depth sites fromt type It 5 -7 tmm probing-depthi sites from type Ill 2 3 V~ 8
s;ubjects IC (pg/mI) subjects IC (jig/nil) 3 o* I

5 74 4 11 5 1 5
219 Ion 5 6 5 3 6
40 1210 6 10 31 22 29
52 125 7 19 5 28 28
58 125 8 7 3 38 42
59 132 9 20 7 49 46
65 139 InI 14 5 103 103
67 145 11 30 4 106 ill
81 151 12 29 6 112 113

129 166_____________________________________________________________mean 318.5 42.2
mean 58.5 mean 127.7 SD. 44.4 42.9

SD 32.8 SD 26.2 t;gm
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cance ol, ICS in GCT in relation to flco (iCF-Sticlhproben. Worden zwischcn -5 Clagett, J. A. & Page, R, C. ( 197Hi) Insoluhle
periodontal pathology has not been es- end 166 pg./mI liegendc IC'-Niveaus regi- nimmu~ne complexes in chronic periodontal
tablished. Once this has been accom- striert. IDarC~ber hinaus wurden 10, bei cinemn diseases in nian aird the dog. Archives tit
plished, the method could he appliedi liriebsenen entnommene Stic~hproheoi, mini Oral flioliig~' 2.3, 153 165.
to ObtainfloIL~tt~itul nit data Oil a much K omIlplemeoclt-Komipo~nenitcn untersuchi. Fs F-bersole, 3. I., Taubman, M. A.. Smith, 1).

large glo111 o' suject. Suc d, t, eMgre 1sch, dabi sicli bei diesemn Naehciwcisvcr,- J. & (ioodson.', 3.M. (1984) (iingival crec-
fa Iren en tweder Cl q oder anti-h omitnes, Ka- icuoar flu id antibody to oral in jeroo rgan-couild det: rill j ie whether IC' levels in ninchien C3,1 als catch-uip Antikiir-por cignetc isls ( I iMethod of collection and analvsis

GCF %kO-1i.d provide a significantI par- Fine weitere Anwendung dieser Nachweismie- of antibody. Journal of Pt-riodontal Re-
:tmcter inl a profile to indicate active thode karno zur F rkundung dcr Fragestellung Mearri/ 19, 124 132.
periodonta'l diseases. beitrageri, oh 1C-Niveaius in GCF-Abstrichen (ienco, It. 1. & Krygier. (i. (19721) Locaiza-

:its ten k are diagnost isehe Iod ikat oren fiir lion of im mu iioglobuliris, immune cells,
dlie Aktivit~it parodontater K rankheicien in- and complement in honman gingiva. Jour-
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